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EXAMINER'S AMENDEMENT 

1 . .An examiner's amendment to tine record appears below. Sliould tine clianges 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Chris Whitham (Reg. No. 53769) on 22 April 2008. 

3. The claims had been amended as follows: 



1 . (currently amended) A method of transmitting computer data between a host 
computer and at least one computer data storage device where there are multiple 
physical communications paths between said host computer and said at least one 
computer data storage device comprising: 

inserting a multiple-path driver between driver-stack levels of an operating 
system operating on said host computer without affecting said operating system 
operation, said multiple-path driver further being provided without modifying said 
operating system source code; 
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inserting a part of said multiple-path driver between middle-level device drivers of 
said operating system of said host computer and host bus adapter drivers of said 
operating system of said host computer; 

inserting an additional part of said multiple-path driver into said upper-level 
device drivers of said operating system of said host computer to interface with 
said middle-level device drivers of said operating system of said host computer; 
selectively intercepting device commands from upper-level drivers of said 
operating system of said host computer; 

replacing commands of the upper-level drivers and references to the upper-level 
function pointers within the operating system with commands and references to 
the multiple-path driver; 

creating a virtual data path between said multiple-path driver and said computer 

data storage devices; 

selectively directing device commands from said multiple-path driver to a virtual 
host bus adapter driver within said multiple-path driver along said virtual path; 
transmitting computer data along more than one physical path of said multiple 
physical communications paths between said multiple-path driver and said 
computer data storage devices; and 

selectively presenting said computer data storage devices to said upper-level 
drivers of said operating system of said host computer as a single virtual 
computer data storage device. 
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2. (original) A method of claim 1 further comprising the step of: 

utilizing at least one array of computer hard disks as said computer data storage 
devices. 

3-6. (canceled) 

7. (currently amended) A system that transmits computer data along more than one 
physical data path between a host computer and at least one computer data storage 
device comprising: 

a computer operating system that contains a driver stack that transmits 
commands from said host computer through said operating system to said 
computer data storage devices; 

at least one host bus adapter that connects said computer operating system to 
said computer data storage devices; 

at least one host bus adapter driver that directs said host bus adapters; 
a multiple-path driver that transmits data along multiple physical paths between 
said host computer and said computer data storage devices by intercepting 
device commands from said computer operating system, replacing commands of 
said computer operating system with commands of said multiple-path driver and 
sending said commands of said multiple-path driver to a virtual host bus adapter 
driver such that said computer data storage devices are selectively presented to 
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said computer operating system of said host computer as a single virtual 
computer storage device, said multiple-path driver functioning without affecting 
said computer operating system operation, said multiple-path driver being 
provided without modifying said computer operating system source code, a 
portion of said multiple-path driver being inserted between middle-level device 
drivers of said computer operating system of said computer and said host bus 
adapter drivers of said computer operating system of said host computer, an 
additional portion of said multiple-path driver being inserted into said upper-level 
device drivers of said computer operating system of said host computer to 
interface with said middle-level device drivers of said computer operating system 
of said host computer; 

selectively presenting said computer data storage devices to said upper-level 
drivers of said operating system of said host computer as a single virtual 
computer data storage device 

at least one controller that directs said computer data storage devices to acquire 
or transmit data; 

at least one cable that connects said host bus adapters to said controllers of said 
computer data storage devices; and^ 

a set of buses that connect said controllers to said computer data storage 
devices and allow said computer data storage devices to acquire or transmit 
data. 
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8. (original) The system of claim 7 wherein said computer data storage devices are 
comprised of arrays of computer hard disks. 

9. -11. (canceled) 

12. (original) The system of claim 7 wherein said set of cables that connect said 
host bus adapters to said controllers of said computer data storage devices is 
electrical. 

1 3. (original) The system of claim 7 wherein said set of cables that connect said 
host bus adapters to said controllers of said computer data storage devices is fiber- 
channel. 

14. (currently amended) A system that transmits computer data along more than 
one physical data path between a host computer and computer data storage devices 
comprising: 

a computer operating system that contains a driver stack having three levels of 
drivers within its driver stack, generally comprising upper-level drivers, middle- 
level drivers, and host bus adapter drivers that transmits commands from said 
host computer through said operating system to said computer data storage 
devices; 
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a set of host bus adapters that connects said computer operating system to said 
computer data storage devices comprised of arrays of computer hard disl<s; 
a set of host bus adapter drivers that directs said host bus adapters; 
a multiple-path driver that utilizes multiple paths for data flow between said host 
computer and said computer data storage devices by intercepting device 
commands from said computer operating system, replacing commands of said 
computer operating system with commands of said multiple-path driver and 
sending said commands of said multiple-path driver to a virtual host bus adapter 
such that said computer data storage devices are selectively presented to said 
computer operating system of said host computer as a single virtual computer 
storage device, said multiple-path driver functioning without affecting said 
computer operating system operation and said multiple-path driver being 
provided without modifying said computer operating system source code; 
a portion of said multiple-path driver that is inserted between said middle-level 
device drivers of said computer operating system of said computer and said host 
bus adapter drivers of said computer operating system of said host computer; 
an additional portion of said multiple-path driver that is inserted into said upper- 
level device drivers of said computer operating system of said computer to 
interface with said middle-level device drivers of said computer operating system 
of said host computer; 

a set of controllers that direct said computer data storage devices to acquire or 
transmit data; 
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a set of cables that connect said host bus adapters to said controllers of said 
computer data storage devices; andH 

a set of buses that connect said controllers to said computer data storage 
devices and allow said computer data storage devices to acquire or transmit 
data. 

15. (original) The system of claim 14 wherein said set of cables that connect said 
host bus adapters to said controllers of said computer data storage devices is 
electrical. 

16. (original) The system of claim 14 wherein said set of cables that connect said 
host bus adapters to said controllers of said computer data storage devices is fiber- 
channel. 

17. (currently amended) A system that transmits computer data along more than 
one physical data path between a host computer and computer data storage devices 
comprising: 

a means for transmitting commands from said host computer through a computer 
operating system to said computer data storage devices using multiple paths; 
a means for connecting said computer operating system through host bus 
adapters to said computer data storage devices comprised of arrays of computer 
hard disks; 
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a means for directing said liost bus adapters with host bus adapter drivers; 
a means for utilizing multiple paths for data flow between said host computer and 
said computer data storage devices by intercepting device commands from said 
computer operating system, replacing commands of said computer operating 
system with commands of a multiple-path driver and sending said commands of 
said multiple-path driver to a virtual host bus adapter driver such that said 
computer data storage devices are selectively presented to said computer 
operating system of said host computer as a single virtual computer storage 
device, said multiple-path driver functioning without affecting said computer 
operating system operation and said multiple-path driver being provided without 
modifying said computer operating system source code; 
a means for inserting a portion of said multiple-path driver between said middle- 
level device drivers of said computer operating system of said computer and said 
host bus adapter drivers of said computer operating system of said host 
computer; 

a means for inserting an additional portion of said multiple-path driver into said 
upper-level device drivers of said computer operating system of said computer to 
interface with said middle-level device drivers of said computer operating system 
of said host computer; 

a controller means for directing said computer data storage devices to acquire or 
transmit data; 
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a means for connecting said liost bus adapters to said computer data storage 
devices; and 

a means for connecting said controller means to said computer data storage 
devices and allowing said computer data storage devices to acquire or transmit 
data. 



Allowable Subject Matter 
4. Claims 1-2, 7-8, 12-13 and 14-17 are allowed. 

a. As to claim 1, the prior art of record does not expressly teach selectively 
presenting said computer data storage devices to said upper-level drivers of said 
operating system of said host computer as a single virtual computer data storage 
device; inserting a part of said multiple-path driver between middle-level device drivers 
of said operating system of said host computer and host bus adapter drivers of said 
operating system of said host computer; inserting an additional part of said multiple-path 
driver into said upper-level device drivers of said operating system of said host 
computer to interface with said middle-level device drivers of said operating system of 
said host computer; 

selectively intercepting device commands from upper-level drivers of said operating 
system of said host computer when taken in the context of the claim as a whole. More 
over, the art of record does not provide a basis of evidence for asserting a motivation 
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driven from the art or from one knowledgeable in the art, that one of ordinary skill in the 
art at the time the invention was made would have modified a method of transmitting 
computer data between a host computer and at least one computer data storage device 
where there are multiple physical communication paths to combine the disclosed 
limitations as recited in the context of Claim 1. 

b. As to Claim 7 being directed to a system having substantially the same 
limitations as Claim 1, this claim is allowable for the same reasoning as recited in 
Claims 1 above. 

c. As to Claim 14, being directed to a system having substantially the same 
limitations as Claim 1, this claim is allowable for the same reasoning as recited in 
Claims 1 above. 

d. As to Claim 17, being directed to a system having substantially the same 
limitations as Claim 1, this claim is allowable for the same reasoning as recited in 
Claims 1 above. 

5. Any comments considered necessary by applicant must be submitted no later than 
the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Exr. Abdou Seye whose telephone number is (571 ) 
270-1062. The examiner can normally be reached Monday through Friday from 7:30 
a.m. to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, contact the 
examiner's supervisor. An Meng at (571) 272-3756. The fax phone number for 
formal or official faxes to Technology Center 3600 is (571) 273-8300. Draft or 
informal faxes, which will not be entered in the application, may be submitted 

directly to the examiner at (571 ) 273-6722. 

Any Inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group Receptionist whose telephone 
number is (571)272-3600. 

AKS 

April 22, 2008 
/Meng-Ai An/ 

Supervisory Patent Examiner, Art Unit 2195 



